
Flood Contingency PlanNorth Marsh Waste Remediation
Bailey Disposal Si t e

I N T R O D U C T I O N
This Flood Contingency Plan (Plan) presents general procedures to b L;event f l o o d i n g is predicted at the site. The Plan shall be implemented if the predicted f l ood
elevation is to a level that remediation activities must be temporarily suspended until the
threat of f l o o d i n g has passed.
The design for the North Marsh Waste Remediation allows for two active areas to be open at
any given time (i.e., one disposal cell and one marsh active area). Each marsh active area
has been sized to accomplish waste removal over an estimated period of no more than f ive
working days. The f o l l ow ing presents a contingency plan that will be implemented in the
event a f l ood is predicted at the Bailey Site.
W E A T H E R M O N I T O R I N G
HLA's site manager or his designee will monitor the weather on a daily basis for inclement
weather in the form of heavy localized rainfall or f l o o d i n g from the Neches River water
shed. Once inclement weather is predicted, HLA will monitor weather reports for expected
conditions.
FLOOD PREPARATION
The f o l l owing two conditions will dictate what procedures are fo l lowed in securing the open
active areas for a f l ood event.

1. Response time; and
2. Predicted f l ood elevation.

The f o l l owing two response scenarios were developed to address these two conditions. HLA
and the Contractor shall decide which scenario is most appropriate based on the expected
f l ood event.
Case 1 - Flood Elevation is predicted greater than 4.0 feet MSL

1. HLA notif ies Contractor that a f l ood is predicted;
2. Contractor determines and advises HLA on the time required to f ini sh waste

removal and stabilization activities for open marsh active area, and time
required to secure active disposal cell by placing one foot of general fill over
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stabilized waste;
3. HLA and Contractor evaluate required response time versus available response

time, and proceed as f o l l ows .
A. Adequate Available Response Time - Contractor f inishes waste removal

and stabilization activities for open marsh active area, and Contractorsecures disposal cell by placing one foot of general fill over stabilized
waste.

B. Inadequate Available Response Time - Contractor forgoes 3.A. andproceeds to 4.
4. The contractor shall f l ood the contained marsh area by opening valves locatedat the east and west ends of the marsh perimeter dike system. The contractorshall then remove a ten foot section of the northern most portion of the westintermediate earthen dike to approximately elevation 1-f t MSL to allow acontrolled entry of f l ood water into the open active area. If there is waste

present in the open marsh active area, the contractor shall then f l ood this areaby pumping water from the surrounding area until the water level begins toovertop the lowest portion of the intermediate earth dike.
The contractor shall remove a 6-ft wide portion of the North Dike in eachdisposal cell to an elevation 1-ft higher than the cover that was placed over
stabilized waste, or above the bottom of the empty cell.

5. Contractor secures remaining area by moving materials and equipment to highground; and
6. The site is evacuated.

Case 2 - Flood Elevation is predicted less than 4.0 feet MSL
1. HLA notif ies contractor that a f l ood is predicted;
2. The entire area surrounded by the temporary marsh perimeter dike will beisolated from the surrounding marsh by closing valves installed in theperimeter dike system. These valves will be kept closed until the threat of

f l o o d i n g has passed.
3. Contractor secures remaining area by moving materials and equipment to highground; and
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4. The site is evacuated, if necessary.

POST FLOOD ACTIVITIES
Once the f l ood has receded and site access is possible, site conditions will be visuallysurveyed. Water remaining in the active areas af t er the f l ood waters recede will be observedfor visible signs of contamination, e.g. sheens on the water. The f o l l owing procedure willbe f o l l o w e d , depending on the observed conditions.

A. Flood water that is visually free of waste/contamination will be pumped intothe marsh or Pond A, upon approval of EPA.
B. Flood water will be sampled by HLA and analyzed for the wastewater e f f l u e n tcriteria for the Bailey site. If concentrations of constituents exceed the e f f l u e n tcriteria, the water will be pumped to the holding tank for treatment anddischarge. If concentrations of constituents are below the e f f l u e n t criteria, thewater will be pumped into the marsh or Pond A.
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1.0 INTRODUCTION

T h i s Stab i l i za t i on Work Plan has been prepared to sa t i s fy the requirements of Section 02242
(Waste S t a b i l i z a t i o n ) of the Bailey S i t e Remediation projec t sp e c i f i ca t i on s for the Area East of
Pond A (east waste area) . S p e c i f i c a l l y , this document describes the f o l l owing:

• the waste stabilization method to be utilized,
• admixture mixing and monitoring,
• rate of advancement,
• percent overlap,
• admixture required to meet the performance requirements,
• equipment to be used,
• quality control,
• propos ed method(s) of reworking areas which fa i l to meet the performance standard,
• the storage and regulation of admixtures, and
• the f i e l d demonstration program.

The mixing technique described herein is currently being performed at the site on a less than f u l l
scale production basis. Work currently being performed is considered part of the f i e l d
demonstration program and is being performed to aid in e xp ed i t ing the work described herein.

2 . 0 W A S T E S T A B I L I Z A T I O N M E T H O D

2.1 General

The proposed stabilization method for use at the east waste area will consist of an inject and mix
system (in-situ stabilization). T h i s system will use "Piranha" rotary mixing head equipment to
achieve thorough mixing and stabilization of the site wastes. Prior to mixing, a hydraulic
excavator will be used to break up or loosen waste areas to augment mixing/s tabi l izat ion.

1,199*



Two S a m p l e Areas, Nos. 2 and 7, are located within the east waste area which consists of a total
of six Active Areas. S a m p l i n g Areas have previously been identi f ied through remedial
investigative work based on waste constituents present A d d i t i o n a l l y , wastes which were
previously removed from S a m p l e Area 3 have been relocated to the east waste area.

Contractor sampling and monitoring activities will be conducted in compliance with contract
s p e c i f i c a t i o n s / p l a n s and are discussed further in the f o l l o w i n g sections of this work plan.

S t a b i l i z a t i o n S y s t e m f s ) D e s c r i t i o n

2.2.1 General

Individual wastes areas will be prepared for stabilization using a hydraulic excavator to loosen
the material and to remove any large debris for subsequent sizing and ultimate replacement into
the stabilized waste. In-situ stabilization will be conducted using the Piranha system which
consists of a twin rotary mixing head mounted on a modi f i ed hydraulic excavator. The mixing
head is equipped with a 4-inch dia. injection line for delivery of stabilization
reagents/admixtures. A 2-inch dia. line will also be fabricated and mounted for delivery of water
to lubricate the mixer and to aid in providing a uniform mixture of waste materials ( s ludge and
soils). T h i s configuration will be typical for each individual Piranha.

Waste stabilization will be accomplished through the mixing action of the head which is raked
through the waste while admixtures are pneumatically injected from silos or pneumatic trucks.
Water is conveyed using conventional pumping equipment. The rate at which admixtures/water
are added will be c a r e f u l l y controlled and monitored f o l l o w i n g the procedures outlined in Sect ion
3.0 of this work plan.

Lateral and vertical extent of s tabilization will be predetermined and staked out prior to mixing
operations. Comple te coverage of an active area to be treated will be accomplished by
overlapping la t era l ly at least one f o o t into adjacent areas. Vertical overlap or tie-in to bottom



soils will be based on the Waste Stabi l izat ion Plan (East Levee), sheet no. 19 of 38, marked
"issued for construction".

222 Stabi l izat ion Procedure

The proposed stabilization procedure is as fo l lows:

• Determine the size of the stabilization grid and establish a grid pattern over the area using
proper survey control. A grid is a small stabilization area within an active area;

• Water that is ponded or standing within waste areas which will not be used during the
s tabil ization process will be pump off and kept to a minimum using conventional pumping
equipment;

• Using a hydraulic excavator, prepare the entire area for stabilization by loosening waste
materials and removing large debris. Stage debris outside of the waste area for
subsequent sizing and ultimate replacement into the stabilized mass;

»

• Connect the Piranha to admixture and water conveyance equipment and assure distribution
of reagent and water at the mixing head;

• Star t ing in the bottom of the grid at a level prescribed in the Waste S t a b i l i z a t i o n Plan,
begin stabilization by raking the mixing head back and f or th and up and down through
the waste to assure thorough mixing. S t a b i l i z e from bottom to top in thirds (i.e., bottom
third, middle third and top third) and overlap laterally at least one foot into surrounding
stabilized areas. The reagent (cement) will be propor t i ona l ly added to the waste in thirds.

• A f t e r the entire amount of reagent/admixture is added to the waste, continue mixing
e f f o r t s until a uniform consistency is reached within the stabilized material with minimal
air voids. Optimum admixture ratios, mixing time and mixture consistency will be
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established during the f i e l d demonstration in a manner which is repeatable in production;

• Remove stabilization equipment and advance to the next waste area. Repeat the above
process. Document admixture ratios, s tar t / s t op times, and other pertinent information on
the Record of Stab i l i za t i on logsheet (Append ix B); and

• Allow stabilized materials approximately one to two days to cure prior to collecting
construction control samples. F o l l o w sampling procedures s p e c i f i e d in section 8.0 and/or
those established during f i e l d demonstration and review testing results to v e r i f y / m o d i f y
treatment.

• Areas that fa i l to meet the stabilization performance criteria will be evaluated on a case-
by-case basis and will be reworked f o l l o w i n g a method approved by HLA/BSSC and
EPA, as addressed in Section 9.0.

3 . 0 A D M I X T U R E M I X I N G A N D M O N I T O R I N G

3.1 General

Section 11.0 discusses the proposed admixture ratios that will be app l i ed to designated waste
areas during the f i e l d demonstration program. As discussed above, admixtures will be injected
and mixed in-situ during stabilization using the Piranha process. Admixture injection will be
monitored vi sual ly andmetered in the f i e l d to achieve uniform distribution and to provide desired
mixture consistency.

3.2 M i i i n g / M o n i t o r i n g Procedure

Admixture mixing will be monitored and controlled to ensure a repeatable stabilization process.
Admixture injection rates will be subject to actual mixing conditions which may vary from
expected conditions however, they will be controlled by phys i ca l ly a p p l y i n g a known weight of
reagent to a calculated weight of waste which is determined by the measured volume and in-placc
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density of waste. Observations will be made of mixture uniformity and consistency and the
mixing process will be monitored for thoroughness. Admixture weights/volumes will be
determined and recorded prior to stabilization. Dry reagent weights will be determined using
c er t i f i ed weigh scales. I n j e c t e d water will be monitored using f l o w meters or by gauging the
amount pumped from a storage container. The procedure for admixture mixing and monitoring
is as f o l l o w s :

• Admixture ratios will be determined on a total weight-to-weight basis: dry reagent to total
weight of waste material to be stabilized. Calculate the grid size based on total weight of
dry reagent to total weight of waste to be stabilized and convert to a reagent weight/waste
volume ratio. The total weight of waste is determined from its in-place density taken
from the Bailey Stabi l iza t ion Evaluation Report. Grids will generally be rectangular in
shape. The narrow dimension will be established to minimise "over reaching" of the
excavator which could po t en t ia l ly a f f e c t d ep th of stabilization limit measurements.
Accep tab l e reaches for the equipment will be determined during the Meld demonstration
program and adhered to during production. Grid dep th will have been previously
determined during waste/soil interface studies;

•

W *,*"* Q • Monitor injec t ion rate of dry reagent and water using process in-line meters/gauges tor ensure uniform dispersion of admixture within the waste area during mixing; and

' • Record total amounts of admixture and water used on the Record of Stabi l izat ion logsheet.

Stabi l izat ion process control will be accomplished by pneumatically "blowing" a known weight
f reagent from a standard bulk cement tanker truck into a previously surveyed grid area of

$* known waste volume (and calculated total weight). Each grid area or "grid" to be stabilized will
^ be layed out by a survey crew. Grid d ep th s will be determined using d e p t h s taken from the

., » Bailey Waste Stabi l izat ion Plan. Horizontal dimensions will be layed out and adjus ted based onfM̂yr the total weight of reagent to be used for a given grid to yield a waste volume of approximately
110 cubic yards. A typical cement tank truck will approximately have a total of 26 tons of



^
-fl reagent as c er t i f i ed by weigh scales. The app l i ca t i on of 26 tons of cement to 110 cubic yards

£ f of waste will yield an app l i ca t i on rate of approximately 22.7 % admixture ratio.
(

\•
v ir A p p l i c a t i o n of reagent and water during the mixing process will be controlled in the f o l l o w i n g

manner.

Tanker truck air pressure and injec t ion line pressure will be monitored using pressure gauges
to ensure a continuous f l o w of reagent to the Piranha mixing head. Obstructions in the f l o w ,
if any, will be detected through the monitoring of these gauges as indicated by a sudden
increase in pressure. Reagent f l o w will be controlled at the tanker truck using control valves.

The app l i ca t i on of water will be controlled using an in line valve and will be monitored using
a f l o w meter.

• The tanker truck consists of three compartments ( p o d s ) of equal size which contain
approximate ly equal amounts of reagent. T h i s configuration allows the reagent to be

Q' a p p l i e d in proport ion to the volume of waste in a given grid (i.e. one pod is used per third
of waste).

4.0 RATE / S E Q U E N C E OF ADVANCEMENT

The f o l l o w i n g goal has been set for rate of advancement during f i e l d demonstration and f u l l - s c a l e
production:«*"

J" \/ • Estimated Stab i l i za t i on Rate: 350 cubic yards of waste per stabilization system per work9 S , / /V / *•V* Waste stabilization will begin in the southern portion of the east waste area (Active Area 1) and
will advance to the north (Active Area 6) generally working two adjacent active areas
simultaneously next to the east perimeter dike. Once stabilization is complete along this "inside



strip" operation will commence on the outside or west side of the east waste area advancing
ident i cal ly from south to north. The remaining mid portion of the waste area will be stabilized
last, again, working south to north. No more that two active areas will be worked at the same
time unless permitted by the Engineer.

In order to alleviate any concerns of a potential dike fai lure which may be caused by stabilization
activities, grids of approximately 15 ft. x 15 ft. will be worked in a "staggered" sequence along
the toe of the dike. T h i s approach will prevent a large waste area from being worked at any one
time, decreasing the p o s s i b i l i t y of a dike fai lure.

5.0 SOLIDIFICATION OVERLAP

Each grid area will overlap into underlying clay soils and adjacent stabilized waste areas. As a
minimum, stabil ization will proceed vertically to the required d ep th s shown on the Waste
S t a b i l i z a t i o n Plan (East Levee), Sheet No. 19 of 38, marked issued for construction and la t e ra l ly
one f o o t into adjacent areas. Vertical overlap will be gauged and surveyed in from graduations
marked on the Piranha boom. Lateral overlap will be measured from established grid lines using
a tape measure. Overlap dimensions will be recorded on the Record of Stabi l iza t ion logsheet.

6.0 A D M I X T U R E R E Q U I R E M E N T S

Waste stabilization will be performed using some or all of the f o l l o w i n g reagents/admixtures.

• Portland Cement (Type I/II): conforming with ASTM C150 and standard s p e c i f i c a t i o n s
for T y p e II cement;

• Bentonite: powdered sodium montmorillonite (commercial source); and
• S i t e Water water ponded or pooled on site.

Optimal admixture ratios necessary to achieve stabilization performance criteria will be
determined based on f i e l d conditions encountered during the f i e l d demonstration. The



demonstration program will include evaluation at least three (3) admixture ratios (Section 11.0).

The f o l l o w i n g major equipment will be utilized to per form stabilization activities described in this
work plan:

Equipment Description
(2) Piranha Mixing Heads

Trackhoe
Trackhoe

ATV Drill ing Rig

Make & Model
Mitsui MT-1000A

CAT 325L
Kamotsu220
"Deep Rock"

Equipment Use
Waste Stabil izat ion

For mounting of Piranha
same

S a m p l e Collect ion

Product literature for the piranhas is included in A p p e n d i x A. The total number of piranha
systems (i.e., mixing head and trackhoe) may vary from the number listed above to meet
production schedules.

8.0 QUALITY CONTROL

8.1 General

Construction quality assurance/quality control will be maintained during stabilization e f f o r t s by
accomplishing the primary objectives set f o r t h below:

• Providing an analysis reporting system designed to produce de f en s ib l e and accurate data;
• Providing a traceable documentation system for f i e l d and laboratory activities including

calibration of required equipment and apparatus;
• Developing an on-going consruction QC inspection program to ensure quality materials

and workmanship; and
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• Developing and maintaining a qual i f i ed s t a f f with emphasis on quality assurance/quality
control.

8.2 Construction OC Organization and Responsibil i t ies

T h i s section provides the c o n t r a c t o r ' s organization including CWM personnel and subcontractors
with a discussion of quality control responsibilities. The projec t QA/QC management team
reports separately from pro j e c t operations management. During waste stabilization activities the
c o n t r a c t o r ' s QC organization will be as f o l l o w s :

Quali ty Control M a n a g e r T O C N D : Mr. John W. Patin will be the designated QCM for the
stabilization contractor. He is based out of the divisional o f f i c e in Houston, Texas, and has
prepared this work plan. He will monitor stabilization activities for compliance with contract
s p e c i f i c a t i o n s and this p lan and aid in its implementation. Mr. Patin will part i c ipate in the f i e l d
demonstration program described in section 11.0.

OC O f f i c e r / S a m p l i n g T e c h n i c i a n f O C O l : A qual i f i ed person will be the designated QCO for the
s tabi l ization pro j e c t . He will report d ire c t ly to the QCM and is responsible for the overall QC
associated with stabilization activities and for overseeing the collection and transference of
samples to the tes t ing fa c i l i ty . He is also responsible for maintaining f i e l d documentation and
tracking sampl ing and testing data in coordination with the selected testing firm's pro j e c t manager.

8.2.1 Role of the T e s t i n g Firm(s)

Southwest Laboratories, Inc. out of Beaumont, Texas will be employed by CWM to perform
independent testing for construction control purposed during the f i e l d demonstration and on-going
stabilization. They are responsible for testing samples, maintaining adequate laboratory quality
control as s p e c i f i e d by testing method(s) and for reporting test data.

CWM will employ an independent f i rm to per form f i e l d sample collection. One f i rm has been
oBdl«r g»itilimi«« W m f c H» 7 *My7.19*4



selected and two alternates are proposed:

• Se l e c t ed Firm: Scot t Environmental Services, Inc. (SCSI); Houston, Texas
• Alternates: Layne Environmental-Houston, Texas; and Jones & Neuse-Nederland, Texas

The f i e l d sampling firms listed above are responsible for sample collection in accordance with
!&(?'(? contract s p e c i f i ca t i on s and protocol s set f o r t h herein. They are also responsible for f i e l d

0 documentation in accordance with this work plan. S a m p l e preservation, curing, custody and
transference to the te s t ing lab will be performed by CWM QC personnel.

83 F i e l d S a m p l i n g Documentation

F i e l d documentation is a vital aspect of the f i e l d sampling activities. The f i e l d documentation
system provides the means to i d e n t i f y , track, and monitor each individual sample from the point

of col lect ion through f inal reporting. All f i e l d documentation will be completed using i n d e l i b l e
ink.

83.1 S a m p l e Numbers

A s i t e - s p e c i f i c sample numbering system will used for the project which will contains a pro j e c t
des ignator, sample matrix code, and a sequential numerical designator. The general format will
be as f o l l o w s :

BSS#-AA#G#-SS

The f ir s t four characters (BSS7: Bailey S u p e r f u n d Site , S a m p l e Area 7) is the project designator
for all samples col lected during stabilization indicated by S a m p l e Area. The second set of
characters provide a reference to the Active Area and Grid Number.

The last two-character designation of the sample numbering system is numbered sequentially for
Wadt FU» ^ J a M q r 7 . l 9 » 4



each sample collected under a sp e c i f i c sample area and grid number. For instance, if a total of
10 samples are collected from S a m p l e Area 7, Active Area 1, and Grid Number 2, the sequential
designators will range from 01 to 10 (BSS7-AA1-G2-01 to 10).

I d e n t i f i c a t i o n of type and location of all f i e l d samples and QA samples (including E n g i n e e r ' s
samples) col lec ted will be noted in the f i e l d log book to assure correlation of samples.

8 J.2 F i e l d Log Book

A bound log book will be maintained by the sampling team to provide a daily record of
s igni f i cant events, observations, and measurements taken during the f i e l d sampling activities.

The f i e l d log book is intended to provide su f f i c i en t data and observations to enable the f i e l d team
to reconstruct events that occur during the project . Error in entry or mistakes will be crossed out
with a s ingle line and initialed. The f o l l o w i n g information will be recorded as a minimum:

• Date and 24-hour clock (military t y p e ) time of collection;
• Weather conditions;
• Names of sampling team;
• The site number and name;
• Location of sampling point;

v • S a m p l e ident i f i ca t ion code;
j1*^ * T y p e of sample;r • S a m p l i n g method used (reference to appl i cab l e spec i f i cat ion or work plan procedure);

• Any f i e l d measurement taken (sample d ep th , etc.);
• F i e l d observations;
• References such as maps or pho tographs of the sampling site;
• Any procedural steps taken that deviate from those in the contract sp e c i f i ca t i on s or this

work plan.



8.4 Treatment Operations Documentation

To ensure that complete and defensible operating records are produced for stabilization activities
and to ensure that sampling and testing data support the verif ication for treatment the f o l l o w i n g
documentation and/or forms will be maintained on site.

1r* (f-TJ V

Documentation and results of the F i e l d Demonstration Program;
Records of Stabi l iza t ion ( A p p e n d i x B);
Daily Quality Control Reports ( A p p e n d i x B);
Reagent/admixture quality and traceability (i.e., material cert i f i cat ions);
Weigh Scale Tickets; and
Results of the W a s t e / S o i l Int er fa c e S t u d y

Data which may a f f e c t the e f f i c i e n c y of treatment operations or attainment of a p p l i c a b l e treatment
standards will be documented. The information will include but not be limited to reagent

/

weights/volumes, densities, waste weights/volumes, results of process control activities,
../ < s tabil ization methods, length of stabilization process, samples col lec ted, test results, observations,

comments, etc. T h i s information/documentat ion will be made available to the Engineer or others
upon request.

8.5 Construction Quali ty Control Inspe c t i on Program

Construction Quality Control will consist of a set of inspections performed on a regular basis and
throughout stabilization activities. These inspections will consist of preparatory, initial, and
f o l l o w - u p s as well as completion. A p p r o p r i a t e inspection forms have been included in A p p e n d i x
B.

8.5.1 Preparatory Inspect ion

Preparatory inspections will be performed prior to beginning work in Active Areas. These will
12



include but not be limited to the f o l l o w i n g :

• Review of the contract and work plan requirements;
• A check to assure that all materials and/or equipment are on hand and have been tested,

submitted, and approved;
• A check to assure that provisions have been made to do required control testing.
• Examination of the work area to ascertain that all preliminary work has been completed;
• A physical examination of materials, equipment, and sample work to assure that they

conform to submittal data and/or specifications.

The Engineer will be not i f i ed at least 24 hours in advance of the preparatory inspection and prior
to commencement of the work. CWM will instruct each contributing worker as to the acceptable
level of workmanship required in order to meet the spec i f i ca t ions .

8.5.2 Ini t ia l Inspe c t i on

The Init ial Inspe c t i on will be performed as soon as a representative portion of waste area
s tabi l izat ion has been accomplished; and will include examination of the quality of workmanship
and materials, a review of control te s t ing for compliance with contract requirements, and
inspect ion for omissions and dimensional requirements.

The Engineer will be not i f i ed at least 24 hours in advance of the initial inspection, and such
inspection will be made a matter of record in the c o n t r a c t o r ' s QC documentation.

8.53 F o l l o w - u p Inspec t i ons

F o l l o w - u p Inspe c t i on s will be performed regularly to assure continuing compliance with contract
requirements, including control tes t ing, until substantial completion of that particular segment of
work. Such inspections will be made a matter of record in the c o n t r a c t o r ' s QC documentation.



8.5.4 Comple t i on Inspec t ion

CWM will n o t i f y the Engineer at times when major portions of the stabi ization work are deemed
complete to coordinate scheduling the QC verification testing in accoi dance with the technical
spec i f i ca t ions . Once the QC verification testing is completed, the results will be provided to
C W M , alon with any def ic iencie s noted that will require correcting. When the def ic iencie s have
been corrected by CWM and the completed work is ready for retesting, CWM will n o t i f y the
Engineer.

8.5.6 Corrective Action

The quality control s t a f f will assure that all work is completed in accordance with the contract
spe c i f i ca t i on s and this work plan. Should work be determined to be incomplete, CWM will
remedy all deficiencies and request retesting through HLA.

8.6 Daily OC Reporting

Daily QC reporting will generally consist of two log forms(included in A p p e n d i x B): 1) the
Record of S t a b i l i z a t i o n Form and 2) the Daily QC Form. Both forms should be transmitted to
the Engineer within 24 hours of complet ing the previous day's work. Informat ion required on
the record of stabilization form has been previously discussed. Provided below is discussion of
dai ly QC reporting requirements.

The Daily QC Report, as a minimum will contain the f o l l ow ing:

• Location of work (sample area, active area, grid number);*•
• Weather information;
• Work performed (in direct relation to stabilization performed and sampling events);
• S p e c i f i c inspections performed and results;
• Problems id en t i f i ed (e.s. trouble collecting particular samples, stabilization equipment
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d i f f i c u l t i e s , etc);
• Verbal or written instructions from the Engineer pertaining to stabilization and sampling

activities;
• Sampl e s collected, type of tests performed, personnel involved and results of tests;
• Calibration documentation, if any ( f o r all f i e l d meters/instruments used in sampling and

analysis); and
• S i g n e d c er t i f i ca t ion that information contained in the report is true to the best of the QC

r e p r e s e n t a t i v e ' s knowledge of dai ly events.

8.7 Construction Control S a m p l i n g and T e s t i n g

8.7.1 S a m p l i n g Stra t egy and S a m p l e Curing

T h i s section provides requirements for sampling and testing which will be conducted to ver i fy
waste treatment and assure process control. The sampling strategy (i.e., number of samples,
l o ca t i ons /dep th s , etc.) is summarized below. More samples will be taken during the f i e l d
demonstration than fu l l - s ca l e production to ensure control of the stabilization process.

S t a b i l i z a t i o n Phase Proposed Number of S a m p l e s

F i e l d Demonstration Two Borings/Grid (continuous sampl ing) and Three (3)
Molded Composi te S a m p l e s * / G r i d

F u l l - S c a l e Production Two Borings/Active Area (3 samples per boring)
and Three (3) Molded Composite Samples'/Active Area

Molded samples (specimens) are optional and will be used to support construction control.

S a m p l e s ,as proposed above, will undergo laboratory testing af t er curing at least 7 days for
unconfined compressive strength (ASTM D2166), and f a l l i n g head permeability (ASTM D5084).
f e f r y Sufc i l iaM Work F l a 15 7.1«M



From each set of samples taken, both cored and molded, su f f i c i en t numbers will be archived in
the event that a 28-day test is necessary.
The information summarized above is the basis for the proposed strategy to be f o l l owed in the
f i e l d . As fu l l - s ca l e production is approached and is subsequently on-going CWM may opt to
continue the strategy associated with f i e l d demonstration, which requires more sample coverage
per unit area, until a level of confidence is reached that allows the sample coverage to be
reduced.

S a m p l e preservation and curing will be conducted under f i e l d conditions by CWM QC personnel.
A small subsurface trench lined with polyethylene sheeting will be installed in a well drained
location within the east waste area. As samples are collected they will be sealed in p la s t i c bags
or wrapped with sheeting and placed in the trench to cure. The trench sheeting will be f o l d e d
over on i t s e l f to protect samples from adverse weather and a piece of plywood will be placed on
top. Laboratory testing will not be allowed prior to 7 days from sample collection.

8.7.2 Was t e Stabi l i za t ion Performance Criteria

The f o l l o w i n g performance c r i t e r i a ' a p p l i e s for al l stabilized waste materials.

The stabilized waste must exhibit a minimum unconfined compressive strength of
25 psi when tested in accordance with ASTM D2166;
Permeability must equal to or less than 1 x 10"* cm/sec when tested in accordance
with ASTM D5084 (Falling Head Methods B or C); and
The vertical extent of the stabilized waste at each established f inal grid intersection
will must correspond, at a minimum, to the elevations required by the f inal Waste
Stabil izat ion Plan prepared by the Engineer.

Performance criteria stated for physical properties of the stabilized waste (determined by lab
t e s t ing) will be verif ied through f i e l d sampling strategies mentioned above. The interim vertical
extent of s tabil ized waste will be measured and confirmed during f i e l d demonstration and f u l l -
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scale production from graduations marked on the Piranha boom.

8.7J S a m p l e Collec t ion Procedure: Core S a m p l i n g

An independent geotechnical testing company will be contracted by CWM to collect in-situ
samples of stabilized waste during f i e l d demonstration and fu l l - s ca l e production to ensure that
performance criteria are met. T h i s procedure outlines the requirements for co l l e c t ing samples
using a split-barrel sampler and/or thin-wall tube in accordance with a modi f i ed ASTM Method
(ASTM D 1587) which is written for co l l e c t ing samples using a hydraul ical ly pushed thin-walled
tube. Stab i l i z ed waste will be allowed to cure s u f f i c i e n t l y to allow d r i l l i n g equipment obtain
samples. Dril l ing equipment will be used to collect samples using a split-barrel sampler equipped
with a liner or inner sleeve.. The ASTM procedure is highlighted below and presented in f u l l
in A p p e n d i x C.

• Set up d r i l l i n g and sampling equipment over the selection sampling location;
• Clean out the borehole to sampling elevation using a method that will ensure the

material to be sampled is not disturbed;
• Place the sampler so that its bottom rests on the bottom of the hole (top of the

sampling interval) and advance the sampler using hydraulics without rotation by
a continuous relatively rapid motion;

• Withdraw the sampler from the stabilized material as car e fu l ly as po s s i b l e to
minimize sample disturbance;

• Upon removal of the sampler, remove the inner sleeve containing the sample,
carve off any protruding material and cap both ends (when using a split-barrel
sampler) or extrude the core on to a PVC catcher, place in a clear plas t i c tube, cap
and seal both ends; and

• Immediate ly affix labels or a p p l y markings containing the appropriate sampling
and testing information and prepare for curing as described in paragraph 8.7.1.
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If the consistency of the stabilized material is such that it cannot be sampled using hydraulics,
it will be necessary to use other means for advancing the sampler such as driving the sampler
using a hammer drop system in accordance with ASTM D1586 ( A p p e n d i x C).

S a m p l i n g / b o r i n g locations should be randomly selected. During the f i e l d demonstration, borings
will be sampled continuously. During f u l l - s c a l e production, only 3 samples will be col lec ted
from each boring obtained from top, middle and bottom thirds of the stabilized mass.

8.7.4 Optional S a m p l e Col lec t ion Procedure: Molded Compos i t e S a m p l i n g

In conjunction with core sampling, CWM may opt to collect composite samples of the stabilized
material and to prepare molds of these samples for construction control tests. These samples will
be prepared much like concrete samples using a modification of ASTM C31 ( A p p e n d i x C).
Results from molded samples (specimens) will be compared with core sample results to assess
whether this procedure is a viable alternative for construction control. The proposed sampling
procedure is outlined below.

• Upon completion of waste stabilization within a given grid area, collect a
representative sample of the mix from the Piranha head using a clean scoop,
spoon, or clean gloved hand;

• Material clinging to the Piranha head should be representative of the stabilized
column prior to sample collection and molding. Nominal 2-inch or 3-inch I.D. by
6-inch cylindrical molds will be used;

• Place the mix in the mold in three layers of approximately equal volume. Rod
each layer with a prewet rod or dowel or f i n g e r t i p ( s ) for approximately 10 strokes.
Rod the bottom layer throughout its depth;

• Distribute the strokes uni formly over the cross section of the mold and for each
upper layer allow rod to penetrate about 1/4 to 1/2 inches into the underlying
layer,

• Be sure to rod each layer in such a manner that eliminates/minimizes air voids.
When p lac ing the f ina l layer, avoid o v e r f i l l i n g by more than 1/4 inch and screed



off excess material so that it is f l u s h with the top of the mold; and
• Immediate ly a f f i x label s or a p p l y markings containing the appropriate sampling

and testing information and prepare for curing as described in paragraph 8.7.1.
Ensure that specimens are standing upright during the curing process.

8.7.5 Assess ing Vertical Limit of Stabil ization

Stabi l iza t ion in all waste areas will extend to depths shown in the Waste Stabil ization Plan (East
Levee), Sheet N o / 9 of 38, marked "issued for construction". During stabilization activities, the
vertical limit of stabilization will be assessed from dep th measurements taken from graduations
marked on the Piranha boom. Actual limits, other than those determined ult imately by the
Engineer, will be per iod i ca l ly confirmed using a dr i l l ing rig and core sampling equipment
(procedure 8.7.3).

8.8 S A M P L E C U S T O D Y AND TRANSFER PROCEDURES

S a m p l e custody is maintained by a standard Chain-of-Custody Record (see A p p e n d i x B). Once
this record is comple ted, it becomes an accountable document and must be maintained in the
projec t f i l e . The f o l l o w i n g information will be suppl ied in the indicated spaces in detail.

• The pro j e c t number.

• The projec t name.

• The signature of all samplers.

• The sampling station number.

• The date and time of sample collection.
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• Core or molded sample designation.

• S a m p l e I d e n t i f i c a t i o n Number as listed on sample label (under column labe l l ed
"Station Location").

• The total number of sample containers.

• Any necessary remarks.

• Documented transfer of the samples.

The original signature copy and an additional copy of the Chain-of-Custody Record will be
enclosed in a plas t i c bag and submitted to the testing faci l i ty. A copy of all Chain-of-Custody
Records will be retained on site in the CWM project f i l e .

8.8.1 F i e l d Cus t ody Procedures

CWM will adhere to the f o l l o w i n g custody procedures:

• The f i e l d sampler is personally responsible for the care and custody of the samples
collected until they are properly and formal ly transferred to another person or
f a c i l i t y ;

• S a m p l e labe l s will be completed for each sample, using waterproof, non-erasable
ink; and

• A Chain-of-Custody Record will be completed for all samples collected.
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9.0 PROCEDURES FOR R E W O R K I N G AREAS

Treated material which f a i l s to meet the waste stabilization performance standards will have to
be reworked to meet the requirements. Fai l ed areas will be evaluated on a case-by-case basis to
determine the method for reworking the area, which will require approval by the Eng ine e r /BSSC
and EPA.

The f o l l o w i n g procedure is one possible method that may be utilized to rework areas not meeting
the performance specification:

• I d e n t i f y the grid which f a i l s to meet the sp e c i f i ca t i on based on review of the f inal
test results;

• Remove any temporary cover which may have been placed over the s o l i d i f i e d
waste to minimize water treatment requirements and s tockpi le adjacent to the grid
being reworked;

• Break up the s o l i d i f i e d material using a hydraulic excavator with the appropriate
bucket;

• Process (i.e. grind) the loosened material using the Piranha prior to adding
additional reagent;

• Retest the material per the quality control requirements established herein; and

• R e p e a t / m o d i f y the process if necessary.

10.0 S T O R A G E AND R E G U L A T I O N OF A D M I X T U R E S

Reagents delivered to the site generally will be pneumatically pumped straight to the mixing
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equipment and will not be stored on site. However, in some instances, reagents will be stored
on site using a silo commonly referred to as a "pig".

S u p p l i e r s of stabilization reagents to the job site will submit required material certification
paperwork for receipt acceptance. Thi s documentation will remain on site throughout the projec t
and then be turned over to the client for permanent property records.

11.0 F I E L D D E M O N S T R A T I O N PROGRAM

CWM will demonstrate the performance of the Piranha waste stabilization process at the east
waste area before proceeding with fu l l - s ca l e production. This f i e l d demonstration program will
be conducted in S a m p l e Area 7/Active Area 1 as depicted on the construction plans. F i e l d
demonstration for Sampl e Areas 4 and 9 (North Channel Area) will be conducted at a later date
under direction from a separate stabilization work plan.

Within Active Area 1, at least f ive grids (grid numbers 1-5) are proposed for stabilization
demonstration using admixture ratios given by the table below.

Grid Number

1
2
3
4

5
•

Reagent

Cement
Cement
Cement
Cement

Bentonite
Cement

Bentonite

Reagent Percentage
(by weight)

15%
20%
30%
20%
5%

25%
5%
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Grids designated 1 through 3 listed will be demonstrated during the f i e l d demonstration. If none
of these admixture ratios (grids 1-3) are demonstrated to be e f f e c t i v e in meeting treatment
standards, admixtures involving bentonite and cement may be evaluated.

Duplicat ing the order by which each admixture ratio is listed above is not mandatory, however
the associated ident i f i cat ion between grid numbers, ratios and reagents should be maintained.

Prior to beginning any stabilization, the demonstration area(s) will have been prepared: 1) to
provide access for delivery of bulk materials; 2) to provide adequate working area for
s tabil ization equipment; and 3) to provide su f f i c i en t laydown area for all necessary appurtenances
and other equipment.

A p p l i c a b l e contract speci f icat ions and procedures spec i f i ed herein, such as stabilization
procedures, sampling protocols , overlap and rates of advancement, etc. will be f o l l o w e d during
the f i e l d demonstration.

A selected waste area that has been stabilized previously using the MecTool and that has not met
the treatment standards will also be included in this program to assess the method for reworking
f a i l ed areas as described in Section 9.0. Test areas proposed for reworking during this program
will be selected in the f i e l d and will receive at least 5% admixture by weight of reagent for re-
stabilization. Test area size will be determined according to procedures outlined in Section 3.0.

T h i s work p lan has been developed to provide minimal requirements for stabilization and
construction control testing and documentation during the f i e l d demonstration and f u l l - s c a l e
production. It is intended to be a "living" document which provides f l e x i b i l i t y for f i e l d
operations under existing and foreseen f i e l d conditions. In the event that conditions change and
modif icat ions to procedures set f or th herein are required, this plan will be updated/revised to
incorporate changes.
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Unbeatab l ein Hazardous] WasteClean up.
Hazardou s waste is no match for the
revolutionary Twin Header Bienaer it is
designed to mix contaminated m a t e r i a l s
with reagents and biochemicais to
produce a un i f o rm mixture for quick
hardening, n e u t r a l i z a t i o n , and removal
Eff i c i en t b l e n d i n g e l imina t e s "hot spo t s "
or untreated areas which re su l t s in l e s s
mixing and lowers your costs.

Its compact size p r o v i d e s great v i s i b i l i t y
and precise control in c o n f i n e d areas,

available in f o u r sizes, the b l ender
ittaches to most hydraul i c excavators,

reducing job m o b i l i z a t i o n costs.
The high production Twin H e a d e r

Blender does the job r ight the f ir s t
timel

For more i n f o r m a t i o n , visi t your
local dealer. Or c a l l :

1-800-433-1382 (USA) or
1-609-467-3080 ( C a n a d a ) .

The Twin H e a d e r Blender s unique
(patent p e n d i n g ) c o n f i g u r a t i o n makes snortwork of your toughes t toxic c l e a n u p j o o s .

Ill M I T S U I M A C H I N E R YD I S T R I B U T I O N , I N C .



Beat theCompetitio
•• M. ^̂ Jto the Crunf

The multi-purposeTwin Headerputs you on top. , , -Every job, every time.
C o n v e n t i o n a l , i t ' s not. I t ' s unique. I t ' s s oinnovative, some even c a l l it r e v o l u t i o n a r y !The T w i n H e a d e r i s e a s i l y a t ta ched to anyexcavator or backhoe l oader . S i n c e it is a v a i l a b l ewith d i f f e r e n t teeth v a r i a t i o n s , i t d e l i v e r s morework in less t ime than any o ther a t t a c h m e n t onthe market.The T w i n H e a d e r ha s been used w o r l d w i d e f o r :

• C o n t r o l l e d concrete d e m o l i t i o n• Rock excavat ion• A s p h a l t removal• U n d e r w a t e r g r i n d i n g
• F r o s t c u t t i n g• T u n n e l i n g
• B l e n d i n g
• S t u m p removal

Make T w i n H e a d e r part o f your e q u i p -
ment spread . . . y o u ' l l f i n i s h t h e j o b sooner,and the a d d e d bonus w i l ! show up on yourbottom l i n e numbers.A v a i l a b l e in f i v e j o b - m a t c h e d sizes, the •M i t s u i M i i k e T w i n H e a d e r w i l l g ive y o u t h ec o m p e t i t i v e edge i n t h e ' 9 0 s .For more i n f o r m a t i o n , - v i s i t your l o c a ld ea l er or c a l l 609-467-3080.

\

T

S t u m p i n g Rock G r i n d i n g H a z a r d o u sW a s t e b l e n d i n g Concre t eS c a l i n gin M I T S U I M A C H I N E R YD I S T R I B U T I O N , I N C .
P.d! Box 429, B r i d g e p o r t , N J. 08014
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( E X A M P L E )
RECORD OF STABILIZATIONChemical Waste Management Remedial Services

B A I L E Y S U P E R F U N D S I T EOrange County, Texas
DATE;______________SAMPLE AREA NO:___ ACTIVE AREA NO.:_____ GRID N U M B E R :

G R I D D I M E N S I O N S (LxWxD):______________
R E A O E N T T Y P E ( S ) : __________________
R E A G E N T ® LOT OR BATCH NO:____________
TOTAL QTY OF W A T E R USED:___________(gil)
W A S T E DENSITY:___________________tons/cubic yards
R E A G E N T QTY.:____________tons W A S T E V O L U M E :______________________cubic ytrds
W A S T E Q T Y - W A S T E V O L . (cy) x W A S T E D E N S I T Y ( t o n s / c y ) - _____________________toru
WASTE TO R E A G E N T RATIO - R E A G E N T Q T Y s X 100 -

W A S T E Q T Y
P H Y S I C A L D E S C R I P T I O N O F R A W W A S T E : _
M I X I N G M E T H O D : ___________________ M I X I N G S T A R T T I M E : ________ M I X I N G S T O P T I M E :
P H Y S I C A L DESCRIPTIONOFSTABILIZEDSOIL:____________________________________
SAMPLES C O L L E C T E D ? _____YES _____NO PARAMETERS TO BE ANALYZED:.
N U M B E R OFSAMPLES:____SAMPLE1DNOS:____________________________
C H A I N O F . C U S T O D Y NO:____________ L A B REPORT N O : .
ANALYTICAL RESULTS (comment on pass or f a i l status):________
W E A T H E R CONDITIONS:________________________
S T A B I L I Z A T I O N L I M I T S (depth):_____ W A S T E / S O I L I N T E R F A C E L I M I T ( d e p t h ) : _
S U F F I C I E N T T I E - I N T O B O T T O M S01LS?__Y___N S U F F I C I E N T O V E R L A P A C H I E V E D ? _ _ Y N
I F N O T , E X P L A I N C O R R E C T I V E ACTION__________________________________
PROBLEMS/DIFFICULTIBSBNCOUNTERED:___________________________________

O T H E B C O M M E N T S / R E M A R K S : .

OPERATOR P R I N T E D NAME:_______________________________SIGNATURE:.
P R O J E C T M A N A G E R P R I N T E D NAME:________________________SIGNATURE:.



DAY

W E A T H E R

TEMP
W I N D

H U M I D I T Y

DAILY QUALITY CONTROL REPORT
(Page 1 of 2)

CQM DAILY
QC REPORT

D A T E .
« I • I V i" ^ ^ " ^ ' ' ' ' ' ^ * ^

PROJECT
JOB NO.CONTRACT NO,.

S U N N Y

O.J2

snu.
DKY

OBAK

JMO

MOO
MOD

ovncAsr

».w
ma

H U M I D

MM

T M S

BOW

uur
I V O K T N O .

SUB-CONTRACTORS ON SITE:

EQUIPMENT ON SITE:

WORK PERFORMED ( I N C L U D I N G S A M P L I N G ) :



DAILY QUALITY CONTROL REPORT
(Page 2 of 2)

PROJECT:
JOB N0.:_

REPORT NO:.. DATBi
C H E M I C A L D A T A Q U A L I T Y CONTROL A C n v m E S ( I N C L U D I N G F I E L D S A M P L I N G A N D C A L I B R A T I O N S ) :

P P E LEVEL USED F O R S A M P L I N G A C T I V I T I E S :

PROBLEMS E N C O U N T E R E D / C O R R E C T I V E A C T I O N T A K E N :

S P E C I A L N O T E S :

A C T I V I T I E S P L A N N E D F O R TOMORROW:

CERTIFICATION: I c e r t i f y that the above report if complete and correct and that L or my authorized representative, have inspected
fleld sampl ing per formed today by CWM and its subcontractors and have determined that aD materials, equipment, and proceduresire in strict compliance with this work p lan and s p e c i f i c a t i o n s except as may be noted above.

, CWM QC REPRESENTATIVE



I N I T I A L I N S P E C T I O N C H E C K L I S TT h i s f o rm i s a p p l i c a b l e also f o r F o l l o w - U p I n s p e c t i o n s
C O N T R A C T NO.:_________________ D A T E : .
D E S C R I P T I O N AND L O C A T I O N OF WORK I N S P E C T E D : _ _ _ _ _ _ _ _S P E C S . S E C T I O N ,
REFERENCE C O N T R A C T D R A W I N G S : .
A . P E R S O N N E L P R E S E N T :N A M E P O S I T I O N C O M P A N Y
1. ___________________ _________________ __________2. ___________________ ________________ _________
3. ___________________ ________________ _________4. ___________________ ________________ _________
5. ___________________ _________________ __________6. '________________ ________________ _________7. ___________________ _________—_____ _________
8. ____________________ _________________ __________
9. ___________________ ________________ _________
10.
B . M A T E R I A L S B E I N G U S E D A R E I N S T R I C T C O M P L I A N C E W I T H T H E C O N T R A C T

P L A N S A N D S P E C I F I C A T I O N S . YES_______ NO__________
I F N O T , EXPLAIN:__________________________________________

C . PROCEDURES A N D / O R WORK M E T H O D S W I T N E S S E D A R E I N S T R I C TC O M P L I A N C E W I T H T H E R E Q U I R E M E N T S O F T H E C O N T R A C T S P E C I F I C A T I O N S .YES________ NO____________
I F N O T , EXPLAIN:________________________________________

D . W O R K M A N S H I P I S A C C E P T A B L E . YES_______ NO________
I F N O T , EXPLAIN:________________________________________

E . S A F E T Y V I O L A T I O N S A N D C O R R E C T I O N A C T I O N T A K E N : _ _ _ _ _ . _____

Q U A L I T Y CONTROL R E P R E S E N T A T I V E



United S t a t e sEnvironmental ProtectionAgency
O f f i c e o fSolid Waste andEmergency Response

Directive 9380.3-02FSDecember 1989

& EPA T R E A T A B I L J T Y S T U D I E S U N D E R
C E R C L A : A N O V E R V I E W

O f f i c e of Emergency and Remedial ResponseHazardous S i t e Control Division OS-220 Quick Reference Fact Shee t

Section 1 2 1 ( b ) of .CERCLA mandates EPA to select remedies that "utilize permanent solutions andalternative treatment technologies or resource recovery technologies to the maximum extent practicable" and top r e f e r remedial actions in which treatment "permanently and s igni f i cant ly reduces the volume, toxirity, or mob i l i tyof hazardous substances, po l lu tant s , and contaminants as a principal element." Treatab i l i ty studies provide data tosupport treatment technology selection and remedy implementation and should be per formed as soon as it is evidentthat in su f f i c i ent information is available to ensure the quality of the decision. Regional planning should fac tor in thetime and resources required for these studies.
This fact sheet provides a synopsis of information to fac i l i ta t e the planning and execution of treatabili tystudies in support of the RI/FS and the RD/RA processes. Detailed information on designing and implementingt r ea ta fa i l i ty studies for the RI/FS process is provided in the "Guide for Conducting Treatabi l i ty Studie s underCERCLA." Interim Final, EPA 540/2-89/058, December 1989. A summary of Chapter 2 (Overview of Treatabi l i tyS t u d i e s ) is incorporated in this paper. The remainder of that document provides protocols for implementing thestudies.

D E F I N I N G T R E A T A B I L I T Y S T U D I E S
Treatab i l i ty studies are laboratory or f i e l d tests de-signed to provide critical data needed to evaluate and, ul-timately, to implement one or more treatment technolo-gies. These studies generally involve characterizing un-treated waste and evaluating the performance of the tech-nology under d i f f e r e n t operating conditions. These re-sults may be qualitative or quantitative, depending on thelevel of treatability testing. Factors that influence thetype or level of testing needed include: phase of theproject (e.g.. remedial inve s t iga t ion/ f ea s ib i l i ty study (RI/FS) or remedial design/remedial action (RD/RA)], tech-nology-spec i f i c factors, and s i t e - sp e c i f i c factors.
• Treatabi l i ty studies conducted during the RI/FSto support remedy selection are generally usedto determine whether the technology can achievethe anticipated Record of Decision (ROD) goalsand to provide information to support the nineevaluation criteria to the extent possible.

• T r e a t a b i l i t y studies to support remedy impl em-entation during RD are generally used to v e r i f ythat the technology can achieve the ROD goals,optimize design and operating conditions nec-essary co ensure performance, and improve costestimates.
L E V E L O F T R E A T A B I L I T Y S T U D I E S

Treatab i l i ty studies should be per formed in a sys-tematic fa sh ion to ensure that the data generated cansupport the remedy evaluation and implementation proc-ess. A well-designed treatabil i ty s tudy can s i gn i f i can t lyreduce the overall uncertainty associated with the deci-sion, but cannot guarantee that the chosen alternativewill be c o m p l e t e l y successful. Care must be exercisedto ensure that the treatability s tudy is representative ofthe treatment as it wiE be employed (e.g., sample is rep-resentative of waste to be treated) to minimize theuncertainty in the decision. The method presented be-low provides a re source-e f f e c t ive means for evaluatingone or more technologies.



There are three levels or tiers of trcaiability studies:laboratory screening, bench-scale testing, and pilot-scaletesting. Some or all of the levels may be needed on acase-by-case basis. The need for and the level of treata-bility testing required are management decisions inwhich the time and cost necessary to per form the testingare balanced against the risks inherent in the decision(e.g., selection of a treatment alternative). These deci-sions are based on the quantity and quality of dataavailable and on other decision factors (e.g.. Sta t e andCommunity acceptance of the remedy, new site data).The f l o w diagram for the tiered approach in Figure 1traces the stepwise review of study data and the decisionpoints and factors to be considered.
• Laboratory screening is the f irst level of test-ing. It is used to establish the validity of a tech-nology to treat a waste. These studies aregenerally low cost (e.gl, S10K-50K) and usuallyrequire hours to days to complete. They yielddata that can be used as indicators of a technol-ogy's potential to meet performance goals andcan i d e n t i f y operating standards for investiga-tion during bench- or pi lot-scale testing. They

generate l i t t l e , if any, design or cose data andgenerally are not used as the sole basis for selec-tion of a remedy.

Bench-scale testing is the second level of test-ing. It is used to id en t i fy the t e c h n o l o g y ' s per-formance on a waste-specific basis for an oper-able unit. These studies generally are of moder-ate cost (e.g., S 5 0 K - 2 5 0 K ) and may requiredays to weeks to complete. They yield data thatverify that the technology can meet expectedcleanup goals and can provide information insupport of the detailed analysis of the alterna-tive (Le., the nine evaluation criteria).
Pilot-scale t e s t ing is the thirdlevel of testing. Itis used to provide quantitative performance,cost, and design information for remediating anoperable unit. This level of testing also canproduce data required to optimize performance.These studies are of moderate to high cost (e.g..S250K-1.000K) and may require weeks tomonths to complete. T h e y yield data that veri fy

F i g u r e 1. F l o w Diagram of the Tiered A p p r o a c h



performance co a higher degree than the bench-scale and provide detailed design information.T h e y a r e m o s t o f t e n p e r f o r m e d d u r i n g i h e remedyimplementation phase of asitecieanup, althoughthis level may be appropriate to support theremedy evaluation of innovative technologies.
Technologies generally are evaluated f ir s t at the labora-tory screening level and progress through the bench-scale to the pilot-scale testing level. A technology mayenter, however, at whatever level is appropriate based onavailable data on the technology and si te-specif ic fac-tors. For example, a technology thathas been studied ex-tensively may not warrant laboratory screening to deter-mine whether it has the potential to work. Rather, it maygo directly to bench-scale testing to verify that perform-ance standards can be met.

D E T E R M I N I N G T H E N E E D F O RT R E A T A B I L J T Y S T U D I E S
Treatab i l i ty studies for remedy evaluation and im-plementation represent good engineering practice. Thedetermination of the need for and the appropriate level of

Figure 2. Decision Tree Showing When T r e a t a b i l i t y
Studi e s Are Needed to S u p p o r t the Evaluation and
Selection of an Alternative

O S i A l S J A N A L Y S I SC P A L T S W A n V E S

a treatability study(ies) required is dependent on site-sp e c i f i c fa c t or s , the l i t erature information available onthe technology, and technical expert judgment . Thelatter two elements — the literature search and expertc on su l ta t i on—are critical factors in determining if ode -quate data are available or whether a treatabi l i ty s tudy isneeded to provide those data. Figure 2 provides adecision tree for treatability studies in the RI/FS. Addi-tional studies may not be needed if previous studies oractual implementat ion have encompassed e s s ent ial lyidentical site conditions. The <fr»ra and information onwhich this decision is based should be documented.Given the lack of f u l l - s c a l e experience with innovativetechnologies, pilot-scale testing will generally be necss-sary in support of remedy selection and implementation.

S U P E R F U N D P R O C E S S - T I M I N G O FT R E A T A B I U T Y S T U D I E S
Treatabi l i ty studies should be planned and imple-mented as soon as it is evident that in su f f i c i en t informa-tion is available in die l i terature to support the decisionnecessary for remedy selection or implementat ion.Treatabi l i ty testing of technologies may begin during thescoping phase, the initial phases of site characterizationand technology screening, and continue through the RI/FS and into the RD/RA to support remedy implementa-tion. Additional treatability studies of alternate tech-nologies or treatment trains also may be needed later inthe RI/FS process as other promising remedial alterna-tives are identif ied.
For many site type s , initial data are avai lable toiden t i fy po t en t ia l ly a p p l i c a b l e technologies early duringthe scoping phase of the RI/FS for all or pans of the site.In those cases, the l i terature search, the p lanning, and theimplementat ion of the t r ea tab i l i ty s tudy can proceed.The planning of the studies should coincide with thescoping of the RI/FS to the extent practicable to ensurethat data are gathered during the RI to support the tech-nologies and associated treatabil i ty studies.
S i m i l a r l y , treatabili ty studies to support the remedyimplementation also should be conducted as early in theRD as appropriate. As with the RI/FS treatabi l i ty s tudy,additional technology-speci f ic site characterization da tamay be needed to aid in the design and i m p l e m e n t a t i o nof the study.

T R E A T A B I L J T Y S T U D Y G O A L S
Each level of t r e o t o f a i l i t y s tudy requires appropr ia t eperformance goals. These goals should be s p e c i f i e d be-fore the test is conducted. The goals may need to bereassessed to determine appropr ia t ene s s f o l l o w i n g test-



ing performance as a result of new information (e.g..ARARs). treatment train considerations or other factors.Pre-ROD treatabili ty study goals will usually be basedon the anticipated performancs standards to be estab-lished in the ROD. This is because cleanup catena arenot f inalized until the ROD is signed due to continuinganalyses and ARARs determinations. The treatabilitygoals should consider the f o l l o w i n g fac tor s independ-ently or in combination:
• Levels that are protective of human health andthe environment (e.g.. contact, ingestion. leach-ing) if treated waste is l e f t unmanaged or ismanaged:
• Levels that are in compliance with ARARs,including the land disposal restrictions;
• Levels that ensure a reduction of t ox i t i ty , mobil-ity, or volume;
• Levels acceptable f o r d e l i s t i n g of the waste; and
• Levels set by the S t a t e or Region for another sitewith contaminated media with similar charac-teristics and contaminants.
Further, the program has as the treatment goal andexpectation that treatment technologies and/or treatmenttrains generally achieve a 90 percent or greater reductionin the concentration or mobility of individual contami-nants of concern. This goal complements the site-spe-cif ic risk-based goals. There will be situations where re-ductions outside this range that achieve health-based orother s i t e- spec i f i c remediation goals, may be appropri-ate. Treatment technologies should be designed and op-erated such that they achieve reductions beyond thetarget level indicated to ensure that the stated goals areachieved consistently.
Laboratory screening of treatability study goals al-lows for a go/no-go decision. For example, the goal maybe a 50 percent reduction in mobility which wouldindicate the potential to achieve greater reduction (e.g.,90 percent) through additional refinement of the study.The achievement of this goal might indicate the advisa-bility of expending additional resources on a bench-scaletest to obtain a more d e f i n i t i v e evaluation of the technol-ogy. Bench- and pilot-scale testing goals are thoseneeded to select and/or implement the technology. Forexample, the bench-scale testing goal for so l id i f i ca t ion/stabilization could be to achieve a 90 percent or greaterreduction in mobility of the principal constituents. Inaddition, the goais for the bench- or pi lo t- s cale studies

also may involve m u l t i p l e waste treatment levels — theperformance of which dictates the ul t imate disposi t ionof the waste (Le.. clean closure or l a n d f i l l closure).
Post-ROD t r e a t a b f l i t y study goals should re f l e c tthose performance standards spec i f i ed in the ROD. T h e yshould also be achieved in the most resource-efficientmanner.

A D M I N I S T R A T I V E P L A N N I N G
The planning process for trcatabil i ty studies beginsduring the budget cycle in the year prior to the plannedperformance. At that time, the potential need for treata-bility studies and their cost is estimated to ensure ade-quate resources and to fac tor the study into the planningfor the site (e.g., scheduling the RI/FS). In many cases,the RI/FS will not have been initiated at this time, andassumptions will need to be made. In view of the limitedliterature information that is currently available on tech-nology performance, it is anticipated that one or moretreatabili ty studies may be necessary for most sites.Funding for treatabiliiy studies is separate from RJ/FSfunding and is over and beyond the uirget of RI/FS costofS750K.
Planners need to take into consideration treatabi l i tystudies to be performed by contractors, EPA, and otherFederal Agencies (e.g.. Corps of Engineers) to supportthe ROD and the RD/RA. Treatabi l i ty study funds willbe needed for Fund-lead sites and for selected Enforce-ment-lead sites if the Responsible Party (RP) is not per-forming the study. Funds also win be needed foroversight of the studies. Oversight of Fund-lead treata-bility studies will be allocated as part of the treatabilitystudy. Oversight of RP-lead treatability studies will befunded through the enforcement budget.

F U N D I N G
Treatab i l i ty studies in support of the RI/FS or theRD/RA are funded from the "Other Remedial'' accountif they are F e d e r a l l y - f u n d e d . The amount of treatabi l i tystudy f u n d i n g required is dependent on technology ands i te-specif ic factors. The section in this fac t sheet en-tit led "Levels of Treatab i l i ty Studies" provides a roughestimate of resources and time required to per form thestudies. Resources required may vary greatly d e p e n d i n gon site conditions and data needs.
In the event that treatabi l i ty study f u n d i n g require-ments exceed planned treatabili ty study allocations (ei-ther due to the costs of the studies or due to the nesd for



studies which were not planned f o r ) , these studies shouldbe funded from the Region's "Other Remedial" accountor other Regional monies through the SCAP process.Regions should contact Tom Shecxei l s (OERR/OPM.FTS 382-2466) for clarifications.
All trcatabilicy studies, whether performed by a con-tractor or EPA. are funded out of the Regional SCAP ac-count. Procurement Requests (PR) used to initiate workshould have activity code "9" to ensure proper recordkeeping.

C E R C L 1 S
Treatab i l i ty studies are coded in CERCLIS under theevent code "TS" that provides for separate event codingforeach treatabi l i ty study for a givensite. This allows form u l t i p l e treatabil i ty s t u d i e s ' w i t h separate f u n d i n g (e.g..Federal-, Sta t e - , or Responsible Party-lead trea tab i l i tystudies).

P E R F O R M A N C E O F T R E A T A B I L I T YS T U D I E S
Fund-lead treatabilicy studies generally will be con-ducted through the REM or ARCS contractors or theirsub-contractors or contractors working for States . A listof vendors thai have expressed interest in per formingtreatabil i ty studies has been compiled in the "Inventoryof T r e a t a f a i l i t y S t u d y Vendors." A preliminary d r a f tcopy is scheduled fordi s tr ibut ion in January 1990. Com-panies on this list should be not i f i ed of requests for pro-posals (RFPs) for treatabili ty studies in accordance withthe Federal Acquisition Regulations.
EPA and other Federal Agencies such as the Bureauof Mines also may p er f orm select treatability studies ona case-by-case basis. Again, the f u n d i n g of these activi-ties is through the Regional SCAP allocations.
Enforcement-lead treatabil i ty studies generally willbe accomplished through the RP contractor. There maybe exceptions to this where the c ompl ex i ty of the siterequires alternative options (e.g.. S t a t e - or Federal- l eadtreatabi l i ty studies for all or part of a site). The planningand performance of the study should be directed by theRegion to ensure that the study results in the type andquality of data needed to support the decision.

T R E A T A B I L I T Y S T U D Y P R O T O C O L S
T r e a t a b i l i t y studies need to be c a r e f u l l y planned toensure that s u f f i c i e n t data of known, documented, anda p p r o p r i a t e quali ty are generated to support the decision.

The s i t e- spec i f i c treatabil i ty study protocol is outlined inthe Work Plan and the S a m p l i n g and Analysis Plan.These plans should, among other things, dearly de-scribe: the experimental design, the t r ea tab f l i ty studygoals, the Quality Assurance Project Plan, data manage-ment and interpretation, and reporting.
The t r ea tab i l i ty study work assignment is to requirethat the tr ea tab i l i ty study be developed in accordancewith Agency guidance, fa c t or ing in literature, site-spe-c i f i c information, and expert consultation. The "Guidefor Conducting Treatabi l i ty Studi e s Under CERCLA"provides a general approach for treatability studies andprovides a protocol for the preparation of the WorkAssignment. Work Plan, S a m p l i n g and Analysis Plan,H e a l t h and Safety Plan, and the Community RelationsPlan. The Agency also is developing a number oft e chnology-spec i f i c treatabili ty guidances which shouldbe f o l l owed: the first of these on soil washing is sched-uled to be issued in the second quarter of FY 1990. Formore information on these documents, other sources oftreatabil i ty study information, and for technical assis-tance in reviewing and p e r f o r m i n g treatability studiesplease contact Ben Blaney (ORD) at FTS/684-7406 orcom. 513/596-7406.

T R E A T A B I U T Y S T U D Y REPORT
The Agency has initiated an e f f o r t to ensure theconsistency of ireadbility study reports and to provide acentral repository of treatabili ty studies to f a c i l i t a t ein format ion dissemination. The "Guide for Conduct ingTreatab i l i ty S t u d i e s under CERCLA" contains a stan-dard report format that is to be f o l l o w e d for all treatabi l-ity study reports. All work assignments and consentdecrees are to contain a statement requiring that docu-ments be developed in accordance with Agency policy.
Further, all Fund-lead and enforcement-lead over-sight treatabil i ty work assignments are to include aprovision requiring that a camera-ready master copy ofthe trcatabi l i ty study report be sent to the f o l l o w i n gaddress:
Ann: Ken DostaiU.S. Environmental Protection AgencyS u p e r f u n d Trea tab i l i ty Data BaseORD/RREL26 W. Martin Luther King DriveCincinnati. Ohio 45268

I n f o r m a t i o n contained in these reports will be availablethrough the Alternat ive Treatment Technology Informa-tion Center (ATTIC). For more information on ATTICplease call FTS 382-5747 or com. 202/382-5747.



T E C H N I C A L A S S I S T A N C E
Literature information and consultation with expertsare critical factors in determining the need for andensuring the usefulness of treatabuiiy studies. A refer-ence list of sources on treatab i l i ty studies is provided inthe "Guide for Conducting Treatabil i ty Studi e s UnderCERCLA.1*
It is recommended that a Technical Advisory Com-mittee (TAG) be used. This committee may include ex-perts on the technology (ies) to provide technical supportfrom the scoping phase of the treatability study throughdata evaluation. Members of the TAC may includerepresentatives from EPA (Region and/or ORD), other-Federal Agencies, Sta t e s , and consulting firms. Techni-cal assistance may be obtained through the fo l lowing:
• The O f f i c e of Research and Development(ORD) provides technical assistance on siteremediation and treatability studies. The Super-fund Technical Assistance Response Team(START) provides long-term s i t e- spec i f i c sup-port from the scoping phase through remedialdesign for sites id en t i f i ed by Regional manage-ment and selected for START support. TheT e c h n i c a l S u p p o r t Project (TSP) provides short-term support of a similar nature. ORD assis-tance in the planning, performance, and/or re-view of treatability studies can be accessedthrough either mechanism. ORD also has theTreatabi l i ty Assistance Program (TAP) which is

deve loping t echnology-spec i f i c treatability s tudyprotocols, bulletins, and a computerized data-base. For further information on treatabil i tystudy support or the TAP please contact BenBlaney (ORD) at FTS 684-7406 or com. 513/569-7406, Rich Steimle (OSWER) at FTS 382-7914 or com. 202/382-7914, or a RegionalForum member.
Bureau of Mines (BOM) has technical exper-tise and experience in the development of tech-nologies to remove metals and other inorganicchemicals from solids and liquids. Contact Wil-liam S c h m i d t a t F T S 634-1210 or com. 202/634-1210 for information.
The U.S. Army Corps of Engineers (COE)may perform or oversee treatabili ty studiesrequired for RI/FS or RD/RA. For informa-tion, contact Joe Grasso (COE) at com. 402/691-4532.

F O R F U R T H E R I N F O R M A T I O N
In addition to the contacts identi f ied above, theappropriate Regional Coordinator for each Region lo-cated in the Hazardous S i t e Control Div i s i on/Of f i c e ofEmergency and Remedial Response or the CERCLAEnforcement Div i s i on /Of f i c e of Waste Programs En-forcement should be contacted for additional informa-tion or assistance.



T r e a t a b i l i t y S t u d i e sD e f i n i t i o n :
Research conducted on a s p e c i f i c waste to
d e t e r m i n e whe ther or not a t r e a t m e n t , or
combination o f t r e a t m e n t s , wi l l e f f e c t i v e l y
reduce the hazardous nature o f the waste.

T i m i n g o f T r e a t a b i l i t y S t u d i e s .

Ear ly , concurrent w i th f e a s i b i l i t y s tudie s .

I n f o r m a t i o n can be ga thered at l i s t i n g .

W h y Conduc t a T r e a t a b i l i t y S t u d y ?
• S t a t u t o r y manda t e ( S A R A )permanent s o l u t i o n sinnovative t r e a t m e n t s
• M a x i m u m e x t e n t p r a c t i c a b l e ( M E P )
• Evalua t i on of a t e c h n o l o g y for a ROD

T y p e s o f T r e a t a b i l i t y S t u d i e s .

• T e c h n o l o g y screening, baaed upon:1. C h e m i c a l / p h y s i c a l c h a r a c t e r i s t i c s .2. The m a t r i x In which the waste i s f o u n d .3. The c o n c e n t r a t i o n of the waste.A. P u b l i s h e d i n f o r m a t i o n .



T y p e s o f T r e a t a b i l i t y S t u d i e s .
Laboralory scale:1. Smal l quant i t i e s , quick re su l t s .2. Batch reactions, y e s / n o answers.3. Low cost, new technologie s .4. S c a l e - u p , design problems.

T y p e s o f T r e a l a b i l i t y S t u d i e s .
Pilo t scale:1. Larger reactor systems.2. T y p i c a l l y f l o w - t h r u de s igns ,p r o t o t y p e o f f u l l - s c a l e .
3. H i g h e s t cost.4. Should be large enough tominimize scale-up problems.5. El iminat e design f l a w s .

T y p e s o f T r e a t a b i l i t y S t u d i e s .
• Bench scale:1. S m a l l reactor systems.2. Batch or f l o w - t h r u ,more involved than lab scale.3. More expensive than lab scale4. Y i e l d s i n f o r m a t i o n one f f e c t i v e n e s s and cost.5. S c a l e - u p problems.

I n f o r m a t i o n A c q u i s i t i o n

• T r a i n i n g courses, conference s .
• Vender s , contractors .
• P u b l i c a t i o n s , b u l l e t i n boards.
• Data bases.



I d e n t i f y W a s t e M e d i aT e c h n o l o g i e s a r e M e d i a S p e c i f i c

• Aqueous
• S l u d g e
• Soil
• W a s t e

RCRA Exclus ion RuleT r e a t a b i l i t y S t u d i e s
E x e m p t s waste s a m p l e s f r o mp e r m i t requirements.One-time exclusion of *1,000 k g / w a s t e s treamper t r e a t m e n t process.
Only e f f e c t i v e in non-RCRAa u t h o r i z e d s t a t e s .

D a t a Requ i r emen t s
s i l o I n f o r m a t i o n .

• D a t a Q u a l i t y O h l o c l l v o a .
• A d e q u a t e a l t o d a t a ?
• I n f o r m a t i o n needed f o r t e c h n o l o g y e v a l u a t i o n .TOG

pi Ic l a y c o n t e n tw i t h d r a w ! r a l eo t h e r s

W h o C o n d u c t s t h e S t u d y ?

Vendor s
C o n s u l t a n t s
F e d e r a l agencies

f o r r e f e r e n c e s !



Product
Progress report s .S p e c i f y frequency.
D r a f t report .
Chemical analys i s of media,

T r e a t a b i l i t y S t u d yWork P l a n
• Good r epor t ing requirements.
• C o m p l y wi th R I / F S scedule.
• Determine s t u d y cost.
• S p e c i f i c to your needs.Demons trate e f f e c t i v e n e s s ?Cost e s t imate?H e a l t h a n d s a f e t y p l a n ?Q A / Q C plan.Residuals?Design parameters?T i m i n g ?

Cost E s t i m a t e
• M o b i l i z a t i o n / d e m o b i l i z a t i o n .
• C a p i t a l costs.
• Labor.
• P o w e r / u l i l i l l e s .
• M a t e r i a l s .
• M a t e r i a l s handl ing.

Lessons LearnedT h e T e x t b o o k I s n ' t A l w a y s R l g h l l
• Your heal I n t e r e s t s ?
• Are all your eggsin one baske t?' t e c h n o l o g y : C n n ' t h e used.E x p e n s e .C o n s t r u c t i o n .
• G o a l s keyed to th e RI/FS?Data used f o r s t u d y & R I / F S .Communica t i on be tweenc o n t r a c t o r s / v e n d o r s .



U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
W A S H I N G T O N , O . C . 20460

JUL 1 2 1989
OFPICS OP

S C U D W A S T E A N D E M E R G E N C Y R E S P O N S E
OSWER Directive £ 9380.3-01

M E M O R A N D U M
S U B J E C T : T r e a t a b i l i t y S t u d i e s Contractor Work Ass ignment s
FROM: Henry L. Longest II, Director (^_O f f i c e of Emergency and Remedial Response ./^t

VTO: S u p e r f u n d Branch C h i e f s , Regions I-X

Purpose
The purpose of this memo is to require that all futureremedial and removal work assignments involving t r ea tab i l i tystudies contain a provision requiring the contractor to send acopy of the treatabi l i ty study to the A g e n c y ' s S u p e r f u n dT r e a t a b i l i t y Data Base which is being deve loped by the O f f i c e ofResearch and Development (ORD) . In a d d i t i o n , you are alsodirected to send a copy of all t r ea tab i l i ty studies per formed todate and which are readily avai lable , to this central repository.

Background
The Agency has initiated a tr ea tab i l i ty study program tof a c i l i t a t e the per formance of and improve the quali ty oft r e a t a b i l i t y studies p e r f o r m e d in support of the S u p e r f u n dprogram. The establishment of a T r e a t a b i l i t y Data Base is animportant part of this program if we are to util ize thisin format i on to aid in the s e l ec t ion of remedies and the p lanningof fu ture t r ea tab i l i ty s tudies . A centralized repos i tory fort r ea tab i l i ty studies is not currently in p l a c e and knowledgegained from treatabi l i ty studies is not e f f i c i e n t l y communicated.ORD is d e v e l o p i n g a r epo s i t o ry for the studies to aid us in thisarea.
T h i s reposi tory will provide informat ion to aid in remedyselections on a s i t e - s p e c i f i c basis, improve fu tur e p lanning fort r ea tab i l i ty s tudie s , and fur ther our knowledge of t echnologieson a national basis. It is our intention to minimize Regionalresources required to maintain the data base in the fu ture byrequiring the contractors to assume r e s p o n s i b i l i t y for sendingt r e a t a b i l i t y studies to the central r epo s i t ory. The t r e a t a b i l i t ys tudies c o l l e c t e d as a result of this e f f o r t wi l l ensure thatin f o rmat i on available r e f l e c t s current S u p e r f u n d experience.



The t r e a t a b i l i t y study i n f o r m a t i o n as well as other pert inenttechnical i n f o r m a t i o n , wi l l be avai lable to the Regions andcontractors through the A l t e r n a t i v e Treatment T e c h n o l o g yI n f o r m a t i o n Center (ATTIC) in FY 1990. Please contact MiJceMastracci at FTS 475-8933 (mail code RD-681 at the U . S . EPA HQ) .
I m p l e m e n t a t i o n

Work assignment managers and p r o j e c t o f f i c e r s for removaland the remedial p r o j e c t s are to include a provi s ion in all f u t u r ework ass ignments requiring that c op i e s of t r e a t a b i l i t y s tudie s besent to the f o l l o w i n g address:
A t t n ; K e n D o s t l eU . S . ' E n v i r o n m e n t a l Protect ion AgencyS u p e r f u n d T r e a t a b i l i t y Data Base
ORD/REEL26 W. Martin Luther King DriveCinc innat i , Ohio 45268

The work assignment should also require that thetreatabi l i ty study report provided to ORD be a separate andc ompl e t e document which is a camera-ready master copy. We arealso c o l l e c t i n g t r ea tab i l i ty s tudies retroactively as wel l . Youare directed to send copies of all treatabi l i ty studies that arereadi ly avai lable to the address i d e n t i f i e d above.
The Agency is also d eve l op ing detai led guidance on planningand p e r f o r m i n g t r e a t a b i l i t y studies with the f i r s t of theseplanned for di s tr ibut ion in early F Y - 9 0 . Today' s memo will b eupdated in the fu ture to require that contractors c o m p l y withthese guidances as we l l . Your assistance with the deve lopmentand implementat ion of this program is a p p r e c i a t e d . Pleasecontact Robin Anderson at FTS 382-2446 or S c o t t Maid atFTS 382-4671 if you have question or comments on the a p p l i c a t i o nof this requirement to the remedial or removal programre spec t ive ly.

cc: OHM C o o r d i n a t o r s , Regions I-XARC P r o j e c t O f f i c e r s , Regions I-XERCS Proje c t O f f i c e r s , Region I-XREM P r o j e c t O f f i c e r s (OERR)
Russ Wyer ( O E R R / H S C D )T i m F i e l d s (OERR/ERD)S c o t t Maid ( O E R R / E R D )Robin Anderson (OERR/HSCD)Mike Mastracci ( O R D )
K e n D o s t l e ( O R D )Betti Van Epp ( O E R R / O P M )J o s e p h L a f o m a r a ( O E R R / E R T )


